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(54) LIQUID CRYSTAL PROJECTOR 
(57)Abstract: 

PURPOSE: To provide a high-bri^tness and uniform (non-irregularity) liquid 
crystal projector by an optical system including an optical integrator and a 
polarization converter. 

CONSTITUTION: An optical path length correction plate 105 consisting of a 
transparent material having comparatively large refractive index is arranged 
at the central exiting part of a polarizing device 104; and 1st and 2nd 
integrator lenses 106 and 107, a liquid crystal light valve 108 and a 
projection lens 109 are arranged behind the correction plate 105. Since the 
respective polarized light components have equal optical path length by the 
interference of the correction plate 105, the liquid crystal projector having 
the optical integrator concurrently with the polarization converter i$ 
realized. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal projector characterized by having the illumination system which includes the 
polarization modulation machine which consists of a polarizing prism, the optical-pathHength corrector 
plate arranged to the central outgoing radiation side of this polarization modulation machine, and this 
polarization modulation machine and the integrator lens of the pair arranged in thie direction of beam 
outgoing radiation of this optical-pathHength corrector plate in the liquid crystal projector constituted 
by the illumination system and liquid crystal image modulation system which have the light source, and 
projection optical system. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal projector which can realize a wide 

screen and high presence. 

[0002] 

[Description of the Prior Art] Conventionally, since the formation of small lightweight is possible for a 
liquid crystal projector compared with a CRT display and installation adjustment is also very easy 
because of a single projector lens method, development has been wholeheartedly furthered towards the 
field from which presence with especially expensive Hi-Vision etc. is expected. In order efficiency for 
light utilization is low since the method only using the specific polarization called TN mode (twisted 
nematic type) with the conventional liquid crystal projector especially was used, and also brightness 
unevenness and an irregular color are conspicuous in a display image for the illuminant cloth of a light 
source lamp, therefore to improve those faults, amelioration development has been furthered 
wholeheartedly. The compound expression multi-eye lens called the optical integrator of a publication to 
USP(United States patent)-5.098,184 No. as one means to improve those faults is known. 
[0003] On the other hand, the concept which changes the natural light from the light source into 
polarization required for a liquid crystal projector is Proc.of as what can be attaining utilization recently 
although it is for many years. Eurodisplay*93 The polarization converter by the polarizing prism given in 
pp257 is known. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional liquid crystal projector, since 
the above-mentioned optical indie crater and the above-mentioned polarization converter could not be 
used for coincidence in order to improve the display engine performance and brightness further, the 
amelioration was desired. 

[0005] That is, to use polarization conversion and optical indie GURETA for the element in the 
illumination-light study system of a liquid crystal projector, since an optical integrator constitutes an 
image formation system, the optical path length of the light source and a liquid crystal device needs to 
be the same [ an integrator ] in the location irradiated by each component and optical integrator of 
polarization. However, as shown in drawing 3 , in the conventional polarization transducer, the natural 
light 301 from the light source 300 penetrates a P wave by the polarization beam splitter 302. and an S 
wave is shifted in parallel in an optical path, and it is changed into a P wave by the hall^wave plate 303 
in response to phase contrast, and it becomes the outgoing radiation light 304 to which plane of 
polarization was equal as a whole. However, even if the optical path lengths differed and the P wave 
component which penetrated the polarization beam splitter 302 directly, and the P wave component 
which received conversion with the half-wave plate 303 introduced the optical integrator behind such a 
polarization transducer, since image formation relation differed of each component, use of an optical 
integrator was impossible. 

[0006] Then, the purpose of this invention takes an example in respect of a ****. and a display screen 

-3- 



is ,0 offer the liquid cn-slal projector e,uippe<l the unborn, optical integrator and polanzation ^ 
transducer with high lighting effectiveness from the light source. 

system. 

screen is obtained by high bnghtness. 

irZo^rp,::^ lOstntrr; op^oai-.ase which has a r^ract^e i„d., wKh a higger refracts. 

* . (mr') 107 and the liquid crystal light valve (.LVj lUb. 

used for PBS,10 AS show^ '^f^^^^^^.'^Z'ot. 2nd INT107 used what combined 
planoconvex smallness lens ^°^ '^'J^ °'' since ****** of outgoing radiation light 

^ big plano-convex lens with the 1st lens 106 ^,3, ^ 

would arise if it becomes thick, the "Pt-'-P'*-^"^ ZClig^ source Performed UV cut enough. 



evaluated the liquid crystal projector using these components — an irregular color and brightness 
unevenness — very — few (60% or more) — high — the brightness image was acquired and the 
effectiveness of this invention was checked. 

[0014] Implementation of the effectiveness of this invention is possible also for all the things that did 
not pass for the above-mentioned example to have shown one examples, such as the light source, LV, a 
polarization converter, and INT. but changed the specification of each of that element. Moreover, are 
concerned, the applicability is not in a front and the projection method of rear **, either, and it is also 
obvious that effectiveness is shown in the whole liquid crystal projector. 
[0015] 

[Effect of the Invention] Since the optical-pathHength corrector plate has been arranged between the 
integrator lenses of a polarization converter and a pair in the liquid cr/stal projector which consists of 
the light source, a liquid crystal image modulation system, and projection optical system according to 
this invention as explained above, the function of both polarization converter and integrator lens is 
demonstrated in multiplication, and the uniform display screen (image) with very little an irregular color 
and brightness unevenness is obtained by high brightness. 

[001 is] Moreover, according to this invention, improvement in a home theater, or a raise in brightness as 
a display for PURIZENTESHON and image quality is enabled, and it can be expected that the role which 
this invention plays to much more spread of the futures of these visual equipments is size. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the configuration of the optical system of the liquid 
crystal projector of one example of this invention. 

[Drawing 2] It is the top view showing the example of the integrator lens of drawing 1 . 
[Drawing 3] It is the mimetic diagram showing the configuration of the polarization converter of the 
conventional example. 
[Description of Notations] 

101 Lamp 

102 Reflecting Mirror 

103 Hikaru Idei 

104 Polarization Converter 

105 Optical-Path-Length Corrector Plate 

1 06 1 St Integrator Lens 

107 2nd Integrator Lens 

108 Liquid Crystal Light Valve 

109 Projection Lens 

110 Polarization Beam Splitter 

111 Half-wave Plate 

1 1 2 Reflecting Mirror 

201 Planoconvex Smallness Lens 
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